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A. Regarding the rejection of Claims 1, 2, 4, 5, 9-12, 25 and 26 Under 35 U.S.C. §102(e) 

Claims 1, 2, 4, 5, 9-12, 25 and 26 stand rejected as anticipated under 35 U.S.C. § 102(e) 
over Subramanian et al. (US Patent 6,562,248 Bl). Reversal of this rejection is requested for at 
least the following reasons. Subramanian et al. does not anticipate each and every element as set 
forth in the subject claims. 

Appellants' claimed invention relates to a system that facilitates monitoring, measuring 
and/or controlling the fabrication of apertures in alternating aperture phase shift masks employed 
in semiconductor manufacturing. Independent claims 1, 25 and 26 recite similar limitations, 
namely: a system that measures an etch of a mask feature, comprising, one or more mask 
creating components a driving component that controls the one or more mask creating 
components; an emitting component...; and an analysis component that measures one or more 
feature parameters based on a light reflected and/or refracted from the one or more features via 
a scatterometry system, the measured feature parameters utilized by the driving component to 
control the mask creating component during fabrication process to improve the fabrication 
process of the alternating aperture phase shift mask and during post-fabrication process to 
improve quality control in the alternating aperture phase shift mask. Subramanian et al. does 
not expressly or inherently disclose the aforementioned novel aspects of appellants' invention as 
recited in the subject claims. 

More particularly, Subramanian et al. does not disclose or suggest an analysis component 
that measures one or more feature parameters, the measured feature parameters utilized by the 
driving component to control the mask creating component during fabrication process to 
improve the fabrication process of the alternating aperture phase shift mask and during post- 
fabrication process to improve quality control in the alternating aperture phase shift mask, as 
recited in independent claim 1 . 

Subramanian et al. discloses a system for monitoring and controlling aperture etching in a 
complimentary phase shift mask. The system includes one or more etching components 
operative to etch portions of a mask; an etching component driving system; a system for 
directing light onto the apertures; a measuring system for measuring aperture parameters; a 
scatterometry system for processing the light reflected from the apertures; and a processor for 
receiving aperture data and mapping the mask into a plurality of grid blocks. {See Col. 15, lines 
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15-40). Subramanian et al. does not expressly or inherently disclose a system that facilitates the 
fabrication of apertures in an alternating aperture phase shift mask, but is instead limited to a 
system that controls the fabrication of aperture etching in a complimentary phase shift mask. 

In response to appellants' representative's assertion that Subramanian et al. fails to 
disclose the fabrication of aperture etching in an alternating aperture phase shift mask, the 
Examiner contends that the essential requirements for the process of fabricating an alternating 
phase shift mask and a complimentary phase shift mask are the same. {See Examiner's Answer 
dated 11-24-06, pg. 6). Appellants' representative respectfully disagrees. A complimentary 
phase shift mask is created by a two-step masking process, a phase shifting masking operation 
and a second masking operation. {See Col. 2, lines 54-67 and Col. 3, lines 1-10). 

Unlike the complimentary phase shift mask, an alternating aperture phase shift mask is 
created by a one-step masking process. Typically, transparent films are deposited over the 
desired transparent areas using a second level lithography and etch technique or vertical trenches 
are etched directly in the substrate. Accordingly, the one or more mask creating components that 
fabricate the features on the alternating aperture phase shift mask and the analysis component 
that measures the features of the alternating aperture phase shift mask would not be the same as 
the mask creating components and analysis components for a complimentary phase shift mask, 
as one uses a two-step process and the other a one-step process that etches directly on the 
substrate. Thus, Subramanian et al. is silent regarding a system that facilitates monitoring, 
measuring and/or controlling the fabrication of apertures in alternating aperture phase shift 
masks. 

Furthermore, Subramanian et al. does not disclose the in-situ and ex-situ monitoring and 
control of features of an alternating aperture phase shift mask. Appellants' system for 
measuring, monitoring and/or controlling alternating aperture phase shift mask fabrication can be 
employed in-situ {e.g. during fabrication) to control the fabrication of the mask and/or can be 
employed ex-situ {e.g. post-fabrication) in processes like quality control. {See pg. 12, lines 23- 
32). The in-situ and ex-situ process is tied to specific structure, as the measuring, monitoring and 
controlling fabrication in-situ and ex-situ would not be done on a complimentary phase shift 
mask that requires a two-step process. Specifically, appellants' system includes using etching 
components to etch apertures and/or gratings in the mask, determining the acceptability of the 
apertures and/or gratings etched in the mask and using in-situ coordinating control of the etching 
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components to more optimally etch the apertures in the mask and/or ex-situ monitoring to 
determine whether an acceptable mask has been fabricated. {See pg. 9, lines 5-11). The system 
provides an analysis component that measures one or more feature parameters, the measured 
feature parameters are then utilized by the driving component to control the mask creating 
component for fabricating one or more features on an alternating aperture phase shift mask. 

In contrast, the system of Subramanian et al. includes a measurement component to 
measure the shape, depth and/or width of the apertures in the mask, a detection component for 
detecting the reflected light, and a control system to configure and control operation of the 
etching system for a two-step process. {See col. 7, lines 31-48). Thus, Subramanian et al. is 
silent with regard to a system for measuring and fabricating features on an alternating aperture 
phase shift mask, and selectively controlling the etching of one or more apertures based on 
analysis of data collected and employing the analysis of data in-situ to control fabrication of 
the alternating aperture phase shift mask and ex-situ to improve quality control in the 
alternating aperture phase shift mask. 

In view of at least the foregoing, it is readily apparent that Subramanian et al. does not 
anticipate or suggest the subject invention as recited in claims 1, 25 and 26 (and claims 2, 4-5 
and 9-12 which respectively depend there from). Accordingly, this rejection should be reversed. 



4 



09/955,517 



G0228/AMDP753US 



B. Conclusion 

For at least the above reasons, the claims currently under consideration are believed to be 
patentable over the cited references. Accordingly, it is respectfully requested that the rejections 
of claims 1, 2, 4, 5, 9-12, 25 and 26 be reversed. 

If any additional fees are due in connection with this document, the Commissioner is 
authorized to charge those fees to Deposit Account No. 50-1063 [AMDP753US]. 



Respectfully submitted, 
Amin, Turocy & Calvin, llp 



/Marisa Joy Zink/ 
Marisa Joy Zink 
Reg. No. 48,064 



Amin, Turocy & Calvin, llp 
24 th Floor, National City Center 
1900 E. 9 th Street 
Cleveland, Ohio 44114 
Telephone (216) 696-8730 
Facsimile (216) 696-8731 
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